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1 

imm i ] -&mm<m ooga, mmvtm 

mh mms. (ocv) Rvww&m&>VB. ( v 
o) tmmmmt<mm^t'mi^mvfh 
* * v m t . m^«w^z»cm?fiioi3gsmE ( o c 
v > atxijrmnjfeE^mE (vo> z^-tT-? t m io 

f^iswszira^TOm (ocv) tmmm. 

85^t j; ^xm^tifcmmm^ttmmvwmnK 
(ocv) sixi!cm^4feit^w«E ( v o ) t luie^* 

Ti^tt*j^»^oi(fiem?fi*t«ss:fl^rsxT -y 

20 

Bzmfct&iTmx'hix^ 

mimfezfi o t mmmzm-m 

m&wmwK (ocv) , immtsmmwrnK (v 
o) , luie^ssmE (ocv) cnmi^mmzjmmn 

itfiOH^- (aocvo) . madSmnS. (ocv) 
com (aocv) . friaftWStt^mE (vo) 

^m^comtco^ti^tLcom- (avoo, 
m&mmkmmnE (vo) <?>mm®.<r>mm&iz 
nvhfctz\<nir>m<m&ff>mbcr>mt (avo t 

t, mietew^z^afi^ssmEE (ocv) % wm 
mmk<nw± (vo . Huiess&«E (ocv) <r>mi 

&m.t<r)Zix?ti<r>&9t ( AOCVO) . fiie^Km 40 
£fc (OCV) OflieiKSc^ji^tcfctt&fitClcOl 

oiii(7)^<ofii:w^ (aocv), mmtmm 
mms. <vo> (one^«Mz%«i<ottfflBnH»jfi 

voo) , &x/mmmmfimk?)W± (vo owie 

Hfr ( avo) <r>T-?tmai* : tV&®comm®k 

Lxmmmmi^mt&^®k zmm-zx 

T77t, 

mmm^z:dmM<nmms. (ocv), j&mgg&E so 
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t&omE (vo) . mwmms. (ocv) oiuie&fl 
mtozti-etxcom ( aocvo , fraeiassmflE 

(ocv) <owl2^<ogm££fctt&ffifc -rco i o 
Si<o^ottt<o^ (aocv) . ffE&mg^tt^ 

coma ( v o ) <ommwm^z<fm<7)&mmm^(o 
at Biis^acogii^ficofi t nztLfticomft ( a v 
oo) . Mfmmm.mhm.wyws. (vo)<7>mm 

"if (AVO) *Wfc$h*T vrb. 

m&zi^xmivrzmmwfe-vfmnmnE. 
(ocv) . stmi3«tK^)«E (vo) . msmm 

E (OCV) cOBuES*J^:»«?eoffifflg3iSB#^<7Xi 
tB^«©ogji^offlt^-ett-fnoii^ (aoc 
vo) „ roiEmsE (ocv) vmstmcommti 

v) . mwmmm.®?)mE. (voi <r)maim>\jzz. 

o*ftm<oii# (avoo). Rvmmwmmm 
corns (vo comie«scogjiB$Attj(t&®ti« 

lOff^^ffltWl&J)- (AVO) tHOlE^tU^S 

mzmsrr&Jimx'h'yx . 

fcjt&iassmE (ocv), jsm^ifettmcomff (v 
o) s st/rt^jgfii(R) tmfiSm?fi«®fcco^^^ 

7t6<ora»«E (ocv) % ^mmm^fnms. (vo 
atxrtsssta ( r ) £*tT-? t mi* * o #a^H? 
tmmt ^ffiffl ixmmMmz=mth*®k zm 

mum }%z.$mmc?>fflftw± ( o c v ) t ncmm. 
mw± (vo tBirie^aagfii (R) tzmm-tzx 

mmzx ^xmntzmmmfe-vmMnmmE 
(ocv), immmimns. (vo st^rtasfita 
(R) tmia^t'j^a^miafflifit^ffifflLTBSie^ 
mth^mzx ^xmmmi%z&mmm\izmmvm 
zmfertzT-yTt zmtx^z>c\kS:m®Lt^&- 

^hn^m^%K<on<ry^j:< t *> 1 



(3 
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tiV&mmi± (OCV), ftmUfciEf&^E ( v 

o) . mrnmrns. <ocv> <vmt^m-<mm 
ixcon^ (aocvo) , m£Mmn& (ocv> <om 

(AOCV) . miaffcm§Sfta&<9«E(VO) 
gji^Ofifc^^-ffi^l^- (AVOO), Rl/m 

mmiikmikowK <vo > vm&mvmfo&K. 

to\ih&tz<r>\rm<r&i&<?Mb<v&it (avo) . 10 
rtSH£«; ( r ) % frmH&s ( r ) «o«fg^Sffl z& 

*ti?ti<vm (aro). mma^mK ( r > « 

(ar) kmmmw&tnm&z^-fffim* 

^EE (OCV) . KSRMgft^E(VO) . iflBH 

s&«e (ocv) oiffiim£i^m«>etffiH!tt«^ 

OCVO) . fffieHKE (OCV) v>m§BmcoW& 20 

m&£&vhmtz<7)i^m<m&.<?>mk0mft ( ao 

CV). ttEfttBRttBftottE ( vo ) omBttns 
fc*>*;h/Wuog# (AVOO), jufliH&ftmMK 

mmm (vo> affiflHma&Wj&c&f*s«*:£ 
ni'mQfttiPMbw&st (avo) . rtssffits: 

(R) . ttErtflHStt <R) O«B«WjEZ«WI<0!e 

(aro , Rvimnwm ( r) ^ne«8K 
<rmm&£.m sttt ; i rmoft&vMb <rmt 30 

(AR) Sr^-rr-^tmiie^ty^ScOBuieffi^tSr 
lu!B»JpJ^Z<jd8ifi<oraS^BE (ocv). JScm^i&tt 

t^mfib (vo). mta^ssmff (ocv) a>mvm 
mto-ztizticogft (aocvo), msm&ni± 

(OCV) ^)Bif^^c^i§^*tt>(tStti: 

tfsmM.mt<Dm (aocv) . ine»mBis&ii& 

coSBE (vo) coiirE«SZ^mjfi<?)fiyB^i^^ 40 

oo), stxitfSifcmias&iiaomE ( vo ) oiriefi 

*(avoi . nm&(K) . Buiert&ffifiUR) <o 
Bfraaw^z^^Ko^ggmAoa t mwm.<m. 
Tm&omkoztiztLcrmti (aro). atmiert 

ffififfl (R) OBuia^O^ji^tCt5ttl.ffii:^c01 
^M^I%ft7>ffii:Oll# (AR) tmStthXfyr 

m%zti£mmn%z.&mmcr>ffl®mE. (ocv>, 50 
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jsOTi&a^mE ( vo) , mejaismE (ocv) 

t£m&<r>mk<r)*ti?ticr>m)- (AOCVO) . luffi 
SISmBE (OCV) cofjE«StOgm*(cfc»tSfifc 
d<7)lo|?<0^j*C<7)ffli:<7)||^ ( AOCV) . fridK^ 

nfestfcofiE (vo) ffymMmm^zammcomm 

»(avoo). mmmtmfflm.wr)m& ( vo ) 
WfmwmemmfiLtbv&m t z<n 1 ^m<nn&<r> 
fctomt (avo s ftmm. (r) „ mm*\mm 

(R) Ol?S^^»^cOffifflia^ficOfii:luid 
«»COgiil$*c7)flfc(7)-eit-fiiCOll^ (ARO) , R 
IfmgjMS&Bl (R) OldE»KailSftj£££(?S£ 

tzni^mcom&nmkcomfr (ar) ti5fi**y 
a. 

fc(-t«.rta5i£fii (R) , B(fiSrtSPfifii ( r ) comvm 
m-dm&<omffl!ikm&(r>mk mim.cowm&cr> 
mtcDZti^tiom- (aro, &vmzft®mn 
( r ) nmMmicomTm&izmzmt z?> 1 otirco 
^<7)(i t <on# (ar) t fiiamMtt® t <mm * 

mm&ta (r) , fnertgpfits; (r) WBufea^ 

t^tl-filOll^ ( ARO) , AVmZftttmiL 

( r ) <ommmi<7)&im&i,z& v&mtzoi ->m<n> 

m&<mt<r>£3t ( AR) Jr^T-^kfrlB^tU^ 
a^B^ffl^i: £(&fl LTtiEJKfitt®* ; f»rs¥a 

frieswszii^jficortgsjgiji: (r) , mmmm 
(R) oiMESW£z:»^}fi^fflsm^[(7)MtHuie 

ffiSfiO^^AOffltO-eiim^ie- (ARO) . R 

vrnm^mi (r) oiaiE«ao^3i^.tct5ft^,<i 
tzcryi^mnm&wmtcom- (ar) ^an^-rsx 

rxTk. 

M£»^Z»^?l!icorta5filn; (R) . mift&im 

(R) <oMEssw^z<5i«?eoffiffl§am^<offltBuE 

SI?tc0g5i^<7)fikC0-eitm^ll^ (ARO) , R 

x/mmtm (r) (ommmcommmzmm 

tZ<r>l^m<7)&f&.comtcrmft (AR) kKflB^^'J 
^gOKilfijPSi: £(£ffl LTHE^Wi^Sfc J: 
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ft. 

1 Xli 2 X(i 3 Xli 4 X(i 5 ifiit^Z&mffltf>4Jt<8«£ 
2rft. 

[y»)f*fS&§i9n 
[0001] 

UPS two ) izm\ZtlX^Z>&Wmm:f<r)-<!RM 
[0002] 

&mizm%m&t u p s<wm\±t st^^< 

£cO£tA^Z^^Ofl!&ttttUPSg#:<7>ft 

attc*s<R*i/o>*. m-^x. zmm^mR 

&mz**)*i$<$mz%v&. zcotat). -<m.&co 20 
mm. m$iii-%X'ii%<tiimwzztxt>zmii£t iz 

[0003] -&nmc?>®3.. mtiftfeimt ix~<x 
mmmmw$>T-&mLmziih< mmaz «v > 

«5ftjWn«vO>*. itz. gmtmfetKoizm 

mzft&Lxm?ji£'fToifmi>$>&. 

[0004] 

imtfm&Lz 0 t?z>mmi mm<rm&z£~>x 
~&&m<i$<%&t®i^-d^mzit'<wMmmtf 30 
amzT#&wiifit>i. zcot&mzmm&zmz. 

L®&ZVl%LX\,^kWmifCX<&. *fc. 

'<v7TvmmtLxm\ix^&w>-&iz^ msm 

[0005] &-?*c. *«®obhhu $uz-&nmco 
w&&!imtztzMzmfflcoim£itT£jE®&®m 

momwmzmmzft t hxo t-ra ztizhh. 

[0006] 

1 mmmmz n&t&mx'b ~>x , Mews* tf 

EO C vaifJWBB«BttO«E V O t MEKHOU: 
<^^**tflHB&Wlffl^^*y^Ri:. tt£tt 50 
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t. Mfi»W^i:a^fl!!^WS8«ffiocvt&mi8i&fi 
&tf>mEVOt£ffl5£-ri>A-f yTt, SI££<J:oT# 

4&Ef^)®E V O t raft* t 'J#gOlgEffl« t 

Em«5tt®Sr«^-r&Xx-y7-t *flttTV*4£ t £ft 

fat ^* - «roo«ainjg*ifetcflfcb* *> <nx-hh . 

«r*J . Ht£« 2 tc^t J: d £HK«EO c vcommmk 

cr>mt& VOO 1 1 Ifficr>l$£,cr>mk0)£ft& VO£# 
*LT«&r4ii:*«a4U^ *fc. !t**3. 4& 

ifsfcSctidfcrtsaaitR. xartssfifiiRtJiort 

^KR<Offiffl^*&^f^i*^c7)ll4i-AROt 10|U<7)^ 
&<rte t Wi^ARm UTflJW-* - 1 #T'£ 4 . 
[0007] ffi$JR 1 -4 tf>»HfcfiS 3 ZXXtonim 
W£*8W>*S*B 1 fc*3v vcBHW* . 0 1 WiH 
^^»mftfS^£^»'*$fvC^4. 01 OA 

jfi^stmftta. ct4sc**<is^sHi:Ufc«w>zjwt 

*Wrjfi**L. Tb «UPST'S«$ix4/N*-y^r-yT 
eia. Th (i^'>y^T-yrB^Tb 0¥^>lffirr% 

h *«BILfci**tl (c&ft&IEfcVEVii *<J&m4& 

TV^. Z0MRfflX'W^?Tv7#ffflTb tfl0# 

[ 0 0 0 8 ] m 1 0»fcgj£jWrJ: 3 tH8T*1-fiL^ 

mmcoimmAizmiicmiikm&tQ x o t,m<on 
s&mEocvi w%im®&wfflWLZixx^?>Bfr>mm 

V2 St^OCV3 £*)i>m\ ffijr, to TSjmS:ia46 

Lfc*tto«Evott, iiwiAr«tfiu»«a«)«^ 

t*t*v^f([VOi t^rO. e*SWkLfc«ifto«^K: 
Jivoi J:9fcttv*ttvo2 . vo3 t^rS. 

mx-ii. mmcowmm&ocvk&mffltiim£cow±v 
obaa#$m&B ix-<mm(D^xsfmm m 
ft) Te . affl«ris!80 (m) l, tammmvM, 

*< s Sr*fcft->Tftfc*4. M#H3. 4. 5T' 



(5 
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[ o o o 9 1 1 z ^x\n i-dfg®xi>®.hi\hmm. 
m6com\iz}5^xte. muzi^mMmmcm^it 

0mWl£-x.— ; 7J\'*"/h r 7—7 (Neural Network ) 
Iz^gZitZ Z k I.ZX oTWHj^jEiRrn^frb 
ill. zcD-j.-yfr*-, vv-?<ni®mmftmm<n 10 
vmmm^T)Htttzi>cox'$) o . tjhv xj»x-m 

tOO 1 0] hV-^i^fflV^-^mffi 

(WiHRSMTe , »fcL s jftmSftft 
ft»&j3lr£i$6l&0>«EVh ) h>7-? 
fc4i4k*t. glS8«S (J»T. JUfcOCVfcDfjsi 

J£Zki>hh) . Z3c®60l*ia9Bi (OT. mtRfc 
T\ mtCAOCVOt^ClttfeS) s OCVWIO 

Mom&comt<o£ft (jar. mtAocvfcDf^ik 

, Ji5t«ll3teiIflW)«BEVOOffiJHIim^cott 
fc<*>H# <UTr\ flifcAVOOfcOf^fc s X 

l/VO^lofi^^icOfflfcc^r (JUT. ftAVO 

Xa-^/M^r-V-^fcAflStfS. -A-^y^ y 

& (Te , L. Vh ) fc^Wtifcftfcs&SSrfiBI (9 
x-Y h) Sr^S-rs. ■TO^X-f r- 
v-i?<^A^T-^ (ocv. vof) fcm?t4fc® (T 

e . u vh ) t^mjsmm^-tim^isA.x'^h. 

fi^>T. »J5gZ&m?fta»£>OCV, VO^aS^LT 

ffi7«t«W (0Q;ttfTe . L, Vh ) tmfet&Zk 
IfitZl. 40 
[00 1 1] 

\wmm\ &mmm.mz£ti\f. «hs£z<jcs 
mzmmmLxmm<vm (mta. mcwg&m) 
twtth z t tf^mx-h *) . immtmDimx'n 
M$mm%.-fhzktfTZ&. m->x. mzsag:*®. 
*m?®zzk&T'Z&. tti. -#mm><>7T-y 

7k LXffiQ*X'h&%&lzte-&mmcr>®&W*>'<-y 

?Tv7mmmzmL%\,\ ztz. mm.2<m 

HJJ^idtAOCVO. AOCV. AVOO, AVOt 

^mtkWM^'y^^n^mfMmz^h. t 50 
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tz. m$m3&tf4com\<r)£ oiZRXURkARO, 

AR£%&i-&k. mmwmmiz^(Dm^m^i 
mz%i>. oz. m*m5m*Jko£oiz. r. ar 

O, ARtCioTtMl^tcmjfiUt^^SS^S^fc*'' 
[0012] 

im-ms&mimz. 02-04 zmtixtz-msm 

*>fi££-&mffi£DOCVfcVOfc£A;>j3-£. ttfifcL 
TVh . Te , L£*#6„ Xjl-^M-/ r-»7-?Hi 
/o/7iROM (U-K - *>V~ • t R A 

M (y>?J± - T^-bX • >tt> ) fcCPU 

mm) ki^. ^fcj^TRAMfces^ftfiT- 

^fcOCV, VOtS-^^TVh . Te , L^ffl#g 
k LTcOCPUfcROMcoror^AT'T^^S. S3 
J±x a -5;^ yhV-^lc7)«^WIlIS5»^-r. ^ 

[0013] mut-xmmcovimmfemmzimtox 
awimiz^-thwbix. ®wnm*t>i$.z>~&m 
mizitxj -yi-4£ftLxjtm®mtimMztLX^ 
hkmzxj v^6*itLxfm5t>m$iZti. ttzx 

E^rai^g 7 <0tB* 5 y tligSS8«BE«ai HISS 9 1 St 

m^^Mn^mffttaiiHiss 1 0 tfmmztix v . rim 

mJIftaJI51fS9(iX>f y^4&l/6 5:^-7. X>(7t8 
5r5j->'tcL^(COCV^«iajLTaj^&„ JfcmSte 
Kt^SEttaSHISSl 0l±x-f yf-4 5:^-7. x>f -yf- 
6 &tf8<oiai:fr£:*y(cL£i$fcvo£«iai LTtl}^ 
hV-i? 1»±. mSMlzWim5Mk 

(Dmsm^^n. 1 1 . w^imm^?®. 12. mi 
■siwismi%.*mi3*-k*. vh . Te . Ltmjj-t 
h. m4v>mm\s\s&frt>wt>fr%£oiz. 3^am^ 

Sll, 12. 1 3«OCV&t/-VOC0A^)7>f >-t:^ 

r-y-?i(7>>?x>r hirmb&tztb 
«^B*t(±Vh . Te . L£ffiffl-f*>*\ »¥<J^1»: 

mjft^)j!tm^5^rm«7)mEvh . mmre Rvm&L 
zj-m-t&miziivb x Te . LamL^x'oc 

v. vowAtc^ffifflti.. cWif^^giJco^JSPllH 

t>uxi>mmx'hz>. z^mizmwcomm^&Lx^ 
mthk. nmcon^m^^mizk^x^t. 

[00 14] -i-b5^yhy-^l^ffifflLTfS 

mm>bj$.&wfflMz.&mm(ovh % Te . L^an 



(6) 
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-th^x-hh. mm^gmnT-fZifit. sua 
vm-mi? s«2~fi6 ica^x. no. a^yr^ 
^X'f>~>x. no. it no. 2\t2m<r>ZjRMM<r>+r>7 

(month ) x'7f??. mgmtm&ntztoff) 

WMm^X\iX^ v3-6Z*7izLxm.Z-tt%^ 

m (HJiirKie) x-m*t>tix\*h. ttz. m&mz* 

$1 



1 0 



fmtokW&nnE. R<irt3ffifiu Vh {£KSgiift5# 
tOO 1 5] 

ISIl] 











No. 


VfTmonth 


ocvm 


vom 


RCnn] 


Vh[V] 


Tefmin) 


LTmonth] 




0 


13.05 


11.59 


28.5 


1L10 


825 


17.17 




3.70 


13.06 


1135 


34.5 


10.75 


7.70 


1350 




7.17 


13.11 


1122 


38.4 


10.70 


730 


10.00 


1 


10.27 


13.09 


11.02 


455 


1030 


6.10 


6.90 




13.70 


13.56 


1125 


45.8 


10.40 


. 6.40 


3.47 




16.90 


13.71 


11.02 


55.4 


10.05 


5.15 


0.27 




21.83 


13.67 


10.81 > 


64.7 


9.64 


3.80 


0 




25130 


13.66 


10.71 


72.6 


952 


320 


0 




0 


13.07 


1159 


28.7 


11.10 


8.80 


16.70 




3.70 


13.04 


1129 


33.1 


10.80 


8.00 


13.00 




7.17 


13.10 


1129 


•39.6 


10.70 


7.50 


9.50 


2 


10.27 


13.07 


10.99 


48.6' 


1020 


5.90 


6.40 




13.70 


13.54 


1132 


473 


1034 


6.00 


2.97 




16.90 


13.62 


11.03 


56.7 


9.98 


4.80 


0 




21.83 


13.60 


10.81 


65.5 


9.64 


3.60 


0 




2530 


13.60 


10.61 


74.4 J 


937 


2.70 


0 



[ o o 1 6 ] m ^gfflr-^«. m u^bjbzjk 
wit* 04 fc mmizmm i . mm&mm-hmmtii 

vo, R££tf>. itz. mmtm&x/^mmzis 
wcvh . Te ^mmthztizx^xm. m*>^ 
mr-^mmut. -dm^m^Azs^mmm^ 

■£Xm<mJ±ZMfel. -Iit£Vh fti. ttcTe £ 

e £%m&tx'mmf&. ummuzmt^m 
'mm&i ; 5\<ztiz£'>xm.T&#>t:. %t*. m 
o&mzti^x i mcnw&hmiLtz^mt/mimjm 
izmi. x>f vj-4cD*>zvmixizmvmz&'?. 

[0 0 1 7] ^lOf-^^W^. -*-y)V* 
•y 1C9C VWZftLXJtVvl y-CM-CS-Tg 

(fiffMr-^) tLTVh . Te x LfcJj-i.. 4fc»- 

h. tea. ^A^immmiimmthtz^hm-wf 

(DT—rtcpuizs-itttiz,. torn. Mmm^mi 
-3.-7 >v* ••/ nrnzmii ZthTZZ. 



30 



40 



h. m*>. -?.-7)v* v Y T 7—7?>Mm*w>xm& 

Wl XOCV+W2 XVO = Vh 

W3 XOCV+W4 XVO=Te 

W5 XOCV+W6 XVO=L 

X'hO. ZVmteOAZti^X. Vh , Te . U OC 

V. VOtfMtSX'htUi. *7X^ hWl ~W6 tmizt 

hzttfx-zh. ^za^x\i^mmm-hm<m 

xcmX'Vx.j hVtl ~W6 £&5£U ROMXliRA 

Mizwmtz. 

[0 018] ¥B£t->x*>x.4 htfikfeZtifzt>. » 

m%z.<zmm.cr)Vh . Te . Lcvw&fflmtz%&. % 
zx\ H4«za«i2fc»Hiez<*afft*a«u. * 
i<7)Mtm-i$mmmzi5^x-A~y^-y yv-? 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a method for quickly and 
precisely judging 

the life and usable capacity of a secondary battery. 

SOLUTION: An open circuit voltage OCV and voltage VO just after 
discharge 

start of a learning secondary battery are measured in a plurality of 
points of 

elapsed time of use, and the voltage Vh and capacity Te after five- 
minute 

discharge of the secondary battery are also measured. The life L of 
the 

learning secondary battery is determined, and the residual life L in 
each point 

of elapsed time of use is determined by calculation. The OCV, VO, 
Vh, Te, L 

are given to a neural network 1 to make the neural network 1 learn. 
The OVC, 

VO of a secondary battery to be judged are inputted to the neural 
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network 1 

after learning to judge Vh, Te, L. 
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